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Heat Sensitive Recording Material 



The present invention relates to heat sensitive recording materials. It more particularly re- 
lates to such recording material in the form of a supporting substrate, for example, a paper 
sheet, synthetic paper sheet or plastic resin film coated with colour-forming systems com- 
5 prising a colourless or pale coloured electron donative compound (colour forming compound) 
and an organic electron acceptor (colour developer). 

Heat sensitive recording has conventionally been used as a system for recording transferred 
information through the mediation of heat, by utilising a colour reaction between a colour 
1 0 forming compound and a colour developer. 

The properties which are most desirable in a heat sensitive recording material, In addition to 
the effective development of colour, are thermal response, background whiteness and image . 
stability, especialiy light fastness of the developed colour, heat and moisture fastness of the 
15 developed colour, oil fastness of the developed colour, plasticiser resistance of the devel- - 
oped colour and water fastness of the developed colour. 



JP-A 61-109757 claims developing compounds of ihe formula 



o 

HO _ ^ IJ . OH 





'\5 



o 

20 wherein R means hydrogen or hydroxy, 

as well as a thermosensitive recording material, characterized in containing colorless or pate 
color-developing dyestuffs, which develop color by means of electron accepting material and 
the abovementioned colour developing compound. 



25 A need exists to Improve the above properties and to improve the archival capabilities of 
such recording materials. It is an object of the present invention to provide heat sensitive re- 
cording materiate with improved properties, especially to provide an increase in image stabil- 
ity whilst improving the background whiteness of the paper before imaging and the back- 
ground whiteness of the undeveloped portion after imaging. 
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Therefore, the present Invention is directed to a colour developer of the formula (1) 

^ ) »-0 Y °>^A^o r i3-^) n CD 

o o 

wherein 

5 A stands for a unsubstituted or substituted divalent aromatic radical, preferably for 
phenyiene, biphenylene. naphthylene, or anthrylene, more preferably for » 




Rt and R 2 are independent of each other and stand for -OH, unsubstituted or substituted Ci- 
G 8 alkyb- unsubstituted or substituted Ci-C fl alkoxy r unsubstituted -orsubstituted phenyl or 
1 0 naphthyl, -COOR 1a , wherein R 1a stands for hydrogen, unsubstituted or substituted GrC 5 alkyl, 
benzyl or unsubstituted or substituted phenyl, -C(Q)Ria, or-NR 1a R 1b , wherein R tbl Independ- 
ently from R 1ar stands for hydrogen, unsubstituted or substituted Ci-C fi a!kyl, benzyl or un- 
substituted or substituted phenyl, 

R 3 stands for hydrogen, hydroxy, unsubstituted or substituted phenyl or naphtbyj, unsubsti- 
15 tuted or substituted C^C^alkyl, unsubstituted or substituted CerC 10 cycloalky[. unsubstituted 
or substituted C 1 -C 24 alkoxy, unsubstituted or substituted phenyoxy or naphthyloxy, ha- 
lomethyi, -COQR^ wherein R* stands for hydrogen or CrCsafkyt, -CONRsRe, wherein Rg and 
Re, independently from each other stand for hydrogen or Ci-C 8 alkyl. or-N0 2 , 
m stands for 0, 1 f 2 f 3, 4 or 5. n stands for 0, 1 , 2, 3, 4, or 5, p, q1 and q2, Independently 
20 from each other stand for 0, 1 f 2, 3, 4, q3 f q4 T r1 , r3 and r5, independently from each other, 
stand for 0, 1, 2 f or 3 t r2, r4 and r6, independently from each other, stand for 0, 1 or 2 t 
with the proviso, that if A stands for para-phenylen, R? for hydroxy (m*0), then R 2 Is not hy- 
droxy. 
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R,, Rz, and R 3 as phenyl or naphthyl or R 1a and R lb as phenyl can be unsubsfflutecf or substi- 
tuted, preferably one to three times, by. for example. Ct-Caalkyl, <VC a alkoxy or halogen. 
Preferred substituents are d-C 4 aIkyl. especially methyl or ethyl, C^alkoxy, especially 
methoxy or ethoxy. or halogen, especially chlorine. R 1( R 2 and R3 as naphthyl are preferably 
5 unsubstituted. R, and R z as phenyl are preferably substituted, especially by one of the above 
alkyl substituents, Rg, R 1a and R 1b as phenyl preferably are unsubstituted. 

R1. R 2 , Rt 8 and R 1b as C,-C^alkyl can be unsubstituted or substituted, one to -three times, by. 
for example C,-Cealkoxy or halogen. Preferred substituents are C 1 -C 4 alkoxy, especially 
1 0 methoxy or ethoxy, or halogen, especially chlorine. Ri . R, a and R, b as C-Caalkyl are 
preferably unsubstituted. 

R 3 as CrQwalkyl can be unsubstituted or substituted, one to three times, by, for example c,- 
Csalkoxy or halogen. Preferred substituents are C^Cjalkoxy, especially methoxy or ethoxy, 
15 or halogen, especially chlorine. 

Preferably, at least one Of R, or R 2 is hydroxy. 



Another embodiment of the present Invention relates to ^ a"mb<ture"cbTisisBirig^r" "" 
2D (a) a color developer (1a) 




(1a) 



wherein 



A' stands for a unsubstituted or substituted divalent aromatic radical, preferably for 
phenylene, biphenyiene, naphthyfene, or anthrylene, more preferably 



*T_J I'D— 1 1 — iC • l * **-n • 



for 




R 7 and Re are independent of each other and stand for -OH* unsubstituted or substituted d- 
Csalkyl. unsubstituted or substituted C-Csatkaxy, unsubstituted or substituted phenyl or 
5 naphthyl, -COOR 7a . wherein R iB stands for hydrogen, unsubstituted or substituted. d-Cealkyl, 
benzyl or unsubstituted or substituted phenyl. -G(0)Ri aT or -NRiaRib, wherein R 1tJ , independ- 
ently from R 1a , stands for hydrogen, unsubstituted or substituted Ci-C a a]kyi, benzyl or un- 
substituted or substituted phenyl, 

R* stands for hydrogen, hydroxy, unsubstituted or substituted phenyl or naphthyl, unsubsti- 
10 tuted or substituted Ci-C 24 alkyl, unsubstituted or substituted Cs-Ciocycloalkyl. unsubstituted 

or substituted Ch-C^alkoxy, unsubstituted or substituted phenyoxy or naphthyloxy, ha- 
' l6^thyT/-^OOR^ C^^alkylr^CONRiiRiirwherein 

and Ri2, independently from each other stand for hydrogen or Ci-C 8 alkyi f or-N0 2> 

s stands for 0, 1 r 2, 3 T 4 or 5, t stands for 0 r 1, 2, 3. 4, or 5. u stands for 0, 1 , 2, 3, 4. 
15 v1 and v2 r independently from each other, stand for 0, 1 , 2, 3 a or 4, v3, v4, v5, v7, and v10, 

independently from each other, stand for 0, 1 , 2, or 3, v6, vS and v9. Independently from 

each other stand for 0, 1 or 2, 

and 

(b) a compound of formula (2) 
wherein D stands for 




wherein D' stands for a unsubstituted or substituted divalent aromatic radical, preferably for 
phenytene, biphenytene, naphfhylene, or anihrytene, more preferably for 




wherein R 13 stands for a substituent as defined for R 7 , R M stands for a substituent as defined 
for R 8 . R15 stands for a substituent as defined for Re, 

w1 stands for 0, 1 , 2, 3, 4 or 5, w2 and w3, independently from each other, stand for 0. 1, 2, 
3, or 4, w4, w5, w6, w8 and w1 1, independently from each other, stand for 0. 1 , 2, or 3, w7, 
w9 and w10, independently from each other stand for 0. 1 or 2, 

and wherein thB weight ratio of (1a) to (2) is chosen in the range from 99.9:0.1 to 0.1:99.9, 
preferably from 95:5 to 70:30. 



R 7 , Ra, and R B as phenyl or naphthyl can be unsubstituted or substituted, preferably one to 
three times, by, for example, C,-C e alkyl, C-Caalkoxy or halogen. Preferred substltuents are. 
'CfC^alkyl, aspecially methyl or ethyl, C,-C 4 alkoxy, especially methoxy or ethoxy, or halogen, 
especially chlorine. R 7 . Re and R 9 as naphthyl are preferably unsubstituted. R r and Ra as 
phenyl are preferably substituted, especially by one of the above alkyl substituents, Ra as 
phenyl preferably is unsubstituted. 

R r and Ra as CrCsatkyi can be unsubstituted or substituted, preferably one to three times, 
by, for example Ci-Cealkoxy or halogen. Preferred substituents are C,-C 4 alkoxy, especially 
methoxy or ethoxy, or halogen, especially chlorine. R 7 and Ra as d-Calky! are preferably 
unsubstituted. 

R 9 as C^-Qwalkyl can be unsubstituted or substituted, preferably one to three times, by, for 
example d-C a alkoxy or halogen. Preferred substituents are d-C^lkoxy, especially methoxy 
or ethoxy, or halogen, especially chlorine. 
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Ci-C^alkyl e.g. stands for methyl, ethyl, n-propyl, l-propyt n-, K sec, tert butyl, n-,K tert- 
pentyt n-hexyl, rnhepfyt n-octyl, 2-ethyl-hexyi, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n- 
tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl, n-heptadecyl, n-odadecyl, n-nonadecyl, iv 
eicosyl, n-uneicosyl, n-doeicosyl, ivtrieicosyl, n-tetraeicosyt, preferably for CrC 8 alkyl such as 
defined below. 

CVCaalkyl e-9- stands for methyl, ethyl, n-propyl, l-propyl, rv, h see*, tert butyl, n-.K tert- 
pentyl, n-hexyl, n-heptyl, n-octyl, 2-ethyt-hexyI, preferably for Ci-C 6 alkyl such as methyl, 
ethyl, opropyl, i-propyl, n- r h sec., tert butyl, n-,i-, tert-pentyl, n-hexyl, particular preferred 
for Ch-C^alkyl such as methyl, ethyl, n-prupyl, i-propyl, n-, sec, tert. butyl. 

Cj-C 24 alkoxy e.g. stands for methoxy, ethoxy, n-propoxy< n-butoxy, n-pentoxy, n-hexoxy T n- 
heptoxy, n-octoxy, 2-ethyl-hexoxy, n-nonoxy, n-decoxy, n-undecoxy, n-dodecoxy, n- 
tridecoxy, n-tetradecoxy, n-perctadecoxy, n-hexadecoxy, n-heptadecoxy, n-octadecoxy. n- 
nonadecoxy, n-eicosoxy, n-uneicosoxy, n-doelcosoxy, n-trieicosoxy, n~tetraeicosoxy, pref- 
erably for Ci-Caalkoxy such as defined below. 

d-Csalkoxy e.g. stands for mBthoxy, ethoxy. n-, nprapoxy, n-butoxy, n-pentoxy r n-hexoxy, n- 
fieptoxy. rvoctoxy^ preferably for Cf"C^alkoxy"i5Qch'as" methoxy, ethoxyrnv i-pnopoxy f n-bu- - 
toxy. 

Cs-Ciocycloalkyl stands for e.g. cyclopentyl, cyclohexyl, cycloheptyt cyclooctyl, cyclononyl, 
cyclodecyt preferably cyclopentyl and cycylohexyj. 

A further embodiment of this invention relates to compounds of formula (2) as well as their 
use as colour developers. 

A particularly preferred compound (1) or (1a) Is represented by formula (1b) 




r 
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A particutarly preferred mixture Is a mixture of the following two compounds (1b) and (2a) 



HO 




(1b) (2^) 

ft 

wherein the weight ratio of (1 b) and (2a) is chosen In the range of 99.9:0. 1 to 0. 1 :99,9, 
preferably from 95:5 to 70:30. 

5 

The compounds of formula (1) resp. (1a) can be prepared e.g. via the following route, in par- 
ticular, should R t6 be different from R 17 : 




(A1) (Bl) (C1) 




' (C1) (A2) . 

10 

wherein R 19 stands for a substituent as defined for R 7 , and A t for A or A", R 17 stands for a 
substituent as defined for Rs, z1 for an integer a defined for s, and z2 for an Integer as 
defined for t ( and wherein Hal stands for halogen, preferably for ohloro or brorno. Ester 
derivatives of formula (1) or (1a) may also be synthesized from a suitable dihydroxy 
1 5 compound, for example 1 ,2-benzenedimethanol. 

Usually the benzoic acid derivative (A1) is reacted with a dihatogen derivative (B1) in a sol- 
vent at a temperature in the range of from 0 to 100'C. The duration of the reaction usually 
depends on inter afia the temperature and the reactivity of the educts, but as a rule the dura- 
20 tion is chosen in the range of from 5 minutes to 46 hours. As solvent the following solvents 
or their mixtures can be used: W.IM-dimathyl-acetamide. N t .|^p ; ejhylfprmamide, dimethvj^ 
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sulfoxide, acetone, tetrahydrofunan. 1.4-dfoxsne, acetonitrite, sutfolane, hexamethylphos- 
phoramfde, polyethyfene glycols ("PEG"), alcohols such as methanol, ethanot. n-, i-propanol, 
n-butanol, alkyl amines such as triethylamine, ^'propylamine, triethanolamine or water. Of 
course, the above list is not completed, but exhibits the variety of different solvents, which 
5 can be used. The reaction may also be carried out In the absence of a solvent 

In a preferred embodiment a base Is added to the reaction mixture in order to neutralize the 
liberated acid. A number of different bases can be chosen including both organic and 



inorganic bases. Suitable bases are exemplified, but not limited to the following: alkali metal 
10 carbonates, alkali metal bicarbonates such as potassium bicarbonate, alkaline earth metal 
oxides, amines, pyridines, alkali metal hydroxides such as sodium hydroxide or potassium 
hydroxide or the corresponding ammonium hydroxides such as such as tetrabutyl 
ammonium hydroxide.. 

1 5 The molar ratio of (A1 ) to (Bl) usually depends on whether R 19 is the same as R 17 or 

different. If R i6 is the same as R 17 then the molar ratio is chosen In the range of from 3:1 to 
10:1 „ If and R 17 are different then the total amount of (A1) + (A2)> based on the amount 
of (B1 ) r preferably is chosen in the range of from 3:1 to 1 0:1 , wherein the amounts of (A1) 
and (A2) preferably are the same. 



Generally, the weight ratio of solvent to compound (A1 ) is chosen in the range of from 20:1 
to 0:1, preferably from 20:1 to 0/1:1- 

After reaction, the reaction products can be isolated by methods known in the art These are 
25 exemplified by, but not limited to, distillation, crystallisation, precipitation, addition of a non- 
solvent, extraction, filtration, centrifugation etc. 

Therefore, another embodiment of the present invention relates to a process for the manu- 
facture of a colour developer of formula (1 ) by reacting a benzoic add derivative with a dtha- 
logen derivative, in which 
30 (a> benzoic acid derivative of formula (A1 ) 



20 




r 
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O 

OH 



CA1) 

is reacted with a dihalogen derivative of formula (B1 ) 

Hal^A^Hal 

(Bl) 

wherein R 1Q stands for -OH, unsubstituted or substituted C-Caalkyl, unsubstituted or substi- 
5 tuted d-Csalkaxy. unsubstituted or substituted phenyl or naphthyl. -COOR 1a> wherein R 1B 
stands for hydrogen, unsubstituted or substituted d-Csalkyl v benzyl or unsubstituted or sub- 
stituted phenyl. -C(0)Ri ai or-NRi a Rib, wherein R^, independently from Ri*. stands for hy- 
drogen, unsubstituted or substituted Ci-C fl alkyl f benzyl or unsubstituted or substituted 
phenyl. z1 stands for 0, 1 1 2, 3 f 4 or 5, 
10 A^ stands for a unsubstituted or substituted divalent aromatic radical, or 

(b) a mixture of benzoic derivatives (A1) and (A2) 

q 
"OH 

(A?) 

is raected with a dihalogen derivative of formula <B1), 

wherein R i7) different from R ia , stands for -OH, unsubstituted or substituted CrC 6 alkyi, un- 
15 substituted or substituted C t -Cealkoxy, unsubstftuted or substituted phenyl or naphthyl, - 
COOR nai -C(0)R 1a , Or 
-PsIR la Ri bl z2 stands for 0. 1, 2, 3, 4 or 5, 
or 

(c) benzoic acid derivative of formula (A1) is reacted with dihalogen derivative (B1) to yield 
20 compound (C1) 

p 

V"AT "Hal 




o 1. 



(C1) 

and then compound (C1) is raap ^: wilH -' compound c^jogpg^g). 
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wherein the molar ratio of (A1 ) or ((A1 )+(A2)) to (B1 ) is chosen in the range of from 3:1 to 
10:1. 

If desired, compound (C1) can be isolated and used for further reactions such as with 
compound (A1) or (A2), or - in order to obtain compounds (2) or (2a) - with compound (1) 
resp. (1a) in analogy to the following reaction scheme: 



o 




provided R t and/or R2 of compound (1) stand for hydroxy. 



The reaction conditions can be chosen as described for the synthesis of compounds (1) or 
(1a) above. 

Generally, a mixture of compounds (1) resp. (1a) and (2) resp. (2a) can be obtained either 
by simply mixing the two components or by adjusting the above reaction conditions for the 
manufacture of (1). in such a way that compounds (l).resp. (1a)_and (2) resp. (2a) are pro- 
duced during the same reaction. Preferably this can be done, if the amounts of (A1) and 031) 
or ((A1)+(A2) are chosen such that the molar ratios (A1) to (B1) or ((A1)+(A2) to (B1) are in 
the range of less than 3:1, preferably from 2:1 to 2.9:1. Of course, an optimisation of the 
usual process parameters such as temperature, molar ratio, solvent, duration etc also could 
lead to the inventive mixture as can be seen in the examples. 

Therefore, another embodiment of the present invention relates to a process for the manu- 
facture of a mixture of colour developer (1) and compound of formula (2), in which 

(a) benzoic acid derivative of formula (A1) is reacted with a dihalogen derivative of formula 
(B1),or 

(b) a mixture of benzoic derivatives (A1) and (A2) is reacted with a dihalogen derivative of 
formula (B1), 

or 



(c) benzoic add derivative of formula (Al> is reacted with dihalogen derivative (B1) to yield 
compound (C1) and then compound (C1) is reacted with compound of formula (A2), wherein 
the molar ratio of (Al ) or ((A1 )+(A2)) to (B1 ) is chosen in the range of less than 3:1 . 

Another embodiment of the present Invention is drrected to a heat sensitive composition con- 
sisting of 

a) a colour forming compound, and 

b) a colour developer of the formula (1). 

A further embodiment of the present invention is directed to a heat sensitive composition 
consisting of 

a) a colour forming compound, and 

b) a mixture of colour developer of formula (1a) and compound of formula (2), 

A further embodiment of this invention relates to a mixture of a colour developer of formula 

(1 ) and a compound of formula (2), which is obtainable by the process described above. 

A further embodiment of this Invention relates to a process for the manufacture of compound 

(2) , wnerem compoundTCT^lsn^cTeTi^th-co-rdar developer Ci): . 

The colour forming compounds are. for example, triphenylmethanes, lactones, benzoxazi- 
nes, spiropyrans or preferably fluorans. 

Preferred colour formers include but ana not limited to; 3-diethylamino-6-methylfluoran, 3-di- 
methylamlno-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyi-7-aninnofluoran. 3-diethyl- 
amlno-B-methyl-T-C^-dimethyianilino) fluoran, 3-diethylamino-e-methy!-7-chioronuoran, 3- 
diethylamino-6-methyl-7-(3-tr»fluoromethylanilino) fluoran, 3-diethylamlno-6-methyI-7-(2- 
chloroaniilno) fluoran. 3-diethylami'no-6-methyl-7-(4-chloroanllino) fluoran, 3-diethylamlno-6- 
methyl-7-*(2-fluoroanilino) fluoran, 3-dieihyfamino-6-methyl-7-(4-n-octylani[lno> fluoran, 3-di- 
ethylamlno -7-(4-n-octylanilino} fluoran, 3-diethylamiho -7-(n-octylamino) fluoran, 3-dlethyf- 
amino -7-(dibenzylamino) fluoran, 3-diethyIamino-6-methyl-7-(dibenzylamino) fluoran, 3-dl- 
ethylamlno-5-chioro-7-methymuQran, 3-diethylamino-7-t-butylfIuoran, 3-dlethylamino -7-car- 
boxyethylfluoran,3-diethyIamino-6-chloro-7-anilinofIuoran, 3^iethyIamino-6-methyl-7-(3~ 
methylanilino) fluoran, 3-diethyiamino-6-nnethyl-7-(4-methylaninnaj. fluoran, 3-diethylamino-6- 
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ethcoyethyl-7-anllinofIuoran. 3-diethylamino-7-rpethylfIuoran, 3-diethylamino7-chlorofluoran, 
3-diathylarnino-7-(3-trifIuorometfiylaril!ino) fluoran, 3-diethyIamino-7-(2-diloroanjlino) fluoran, 
3-diethy!am{no-7-(2-fluoroaniBno) fluoran, 3-diethylamino-benzo[a] fluoran, 3-diethyfamino- 
benzojc] fluoran, 3-dfbufylamino-7-dibenzylaminofluoran , 3-dibutylamino->7-anilinofluoran , 3- 
5 dietftylamino-7-anilinofluoran, 3-dfbutylamino-5-methyI fluoran. 3-dibutylamino-6-metnyl-7- 
anilinofluoran, 3-dibutyfamino-6-rnefbyl-7-(2 t 4-dirnethylanHino) fluoran, 3-dibutylamino-6- 
methyl-7-(2-chloroanilino) fluoran, 3-dibulylamino-6-methyI-7-(4-diloroannino) fluoran, 3- 
dibutylamino-6-methy[-7-(2-fluDroanilino) fluoran, 3-dibu1ylamino-6-niethyl-7-(3-trifhJoro- 
methylanilino} fluoran, 3-dibutyJamino-5-ethojcyethyl-7-anilinofluoran, 3-di£utylamino-6- 

10 chloro-anilinofluoran, 3-dibutylarnino-6-methyl-7-(4-rnethyJanilino) fluoran, 3-dibutylamino-7- 
(2-chIoroanilino) fluoran, 3-dibutylamino-7-(2-fluoroanllino) fluoran, 3-dibutylamino-7-(N- 
methyl-N-formylamino) fluoran, 3-dipentylamipQ-6-methyl-7-anilinofluoran, 3-dipentyIamino- 
6-methyl-7-(4-2-chloraanflino) fluoran, 3-dipentylarnino-7-(3-trifluoromethy!anilino) fluoran, 3- 
dipentylamino-e-chloro-7-anilinoffuoran, 3-dipentylamino-7-(4-chloroantllno} fluoran, 3-pyr- 

15 rolidino-6-methyl-7-anilinofluoran, 3-piperidino-6-methyl-7-anHinofluoran. 3-(N-methyl-N-pro- 
pytamino>6-methyl-7-aniHnofluoran,3-(N-meth^ 

linofluoran . S-CN-sthyl-N-cydohexylamlnoJ-S-methyl^-aniHnofluoran, 3-(N-ethyl-p-toluidino> 
6-rnethyl-7-aniiinofluoran,3-(N-ethyl-^ 3-(N-ethy1- 

20 artillnofluoran, 3-{N-ethyl-N-isobutylamino)-6-metriyl-7-anilinofluoran, 3-(N-butyl-N-isoa- 
mylamino)-6-methyl-7-aninnofluQran l 3-(N-isopropyl-N-3-pentylamfno>6-metriyl-7-ani- 
linofluoran, 3-(N-ethyl-N-ethoxypropylamino)-6-methyl-7-anillnofluoran, 3-cyc1ohexylamino-6- 
chlorofluoran, 2-methyl-6-p.(p-dimeSiylaminophenyl)aminoanaSnofIuoran, 2-methoxy-6-p-(p- 
dlmethylaminophenyl)aminoaniiincfluoran,2^ 

25 phenyl)aminoanilinofluoran, 2-diethylamino-6-p-(p-dimethylaminophenyl)aminoanilinofluoran. 

2- phenyl-6-methyl~6-p-(p-phenylanrrinophenyl)aminoaniIinofluoran, 2-benzyl-6-p-(p-phenyl- 
amInophenyl)aminoaniKnofluoran, 3-melhyl-6-p-(p-dirnethylamlnophenyl)aminoanilfnofluoran, 

3- diethyIamIno-6-p-(p-diethylaminophenyl)aminoanilinofluoran. 3-dlethyIamino-6-p-(p-dtbu- 
tylamlnophenyDaminoanilinofluoran, 2,4-dimathyI-6-[(4-dimethyIarnlno)anilino] fluoran, 3-[{4- 

30 dimethylaminophenyl)amino]-5,7-dimethylfluoran, 3,6,6-tris<dimethylamino)spiro[fluorane- 
9,3*-phthafide|, 3.6,6'-tris(diethylamino)apino[fluorene-9,3 , -phtha!ide], 3,3-bi${p-dimethyl- 
amfnophenyl>6-dimethy[aminophthalide, 3,3-bis(p-dimethylarninophenyI)phthalide. 3,3-bis- 
[2-(p-dimethylaminophenyl)-2-(p-methoxy^^ 3,3- 
bis-I2-(p-dimethylaminophenyl)-2-(p-m^^ 
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3,3-bis[1 , 1 ^is(4-pyrrolicDnophenyl)em^^ 3,3-bis-[1 <4- 

memoxyphenyl)-1-(4-pym*dinophenyl)ethytene-^^^ 

emylamincH-2^mbxyphenyl)-3-(1-ethyl-^^ 3-<4-diethyl- 
amirK^2^taoxyphenyl)-3K1-oc^2-meth^ 3-(4-eyclohexylethyl- 

5 amino-2^emoxyphenyl>-3^1^thyl-2-methy{indoIe-3-yl)-4-azaphttialid©, 3,3-bis(1 -ethyl-2- 
methylindole-3-yl) phthallde. 3,3-bis(1-octy]-2rmethylindole-3-yl) phthallde, mixture of 2- 
phenyl-4^4-diemy!aminophenyl)-4-<4-methoxypheny^ 
benzoxazine and 2-phenyI-4-(4-<liethytaminophenyl)-4-(4-me^^ 
methyIamino-3,1-benzoxazine T 4 l 44lHTiethylethy!idene)bJs(4,1^he^^ 

10 zolinedrylflbistN.N-diethylbenzenamine], bls(N-methyldiphenylamlne)-4-yKN-butylcarba20le)- 
3-yt-methane, 6-diethylamino-1 f 2-benzofluoran, S-Cdiethylamino^S-dimethylfluoran, 3-N- 
efyhl-N-p-methyfphenylamino-7-methylfluoran and mixtures thereof. 

All of the above oolour forming compounds can be used singly or as a mixture with other 
1 5 colour forming compounds; or they may also be used together with further black colour form- 
ing compounds. 

H ighly pre ferred are 3-diethyiaminc-6-methyl-7-anilinofluoran, 3-diemylarruYio^-methyl-7-(3- 

methylanilino) fluoran, 3^iethylarnino^6-methyT^^^ 3-d ibTF 

20 tyjamino-6-methyl-7-anifinofluoran, 3-dipentylamino-6HTiethy^-anilinofluoran, 3-(N-methyl- 
N-propylaminoJ-B-methyl^-anillnofluoran, 3-(IM-methyl-N-cyclohexylamlno)-6-methyl-7-anl- 
Hnofluoran/3-(N-ethyl-N-isoamylajTiino)^^ 

anilinofluoran, 3-dibutylamino-7-(2-chloroaniUno)fluoran, 3-N-ethyl-p-toIuidino-6-methyl-7- 
anilinofluoran, 3-(N-ethyl-N-tetrahydrofurfurylamino)-6-methyl-7-anilinofluoran. 3-(N-ethyl-N- 
25 isobutylamino)-6-methyl-7-anilinofluoran;3-^ 

linofluoran, 2,4-dimethyl-6-I(4-dImethylamino)aniiino]fluoran 1 3-(4-dlethylamino-2-ethoxy- 

phenyl)-3-(1-octyl-2-methylindole-3yl)-4^ 

methylaminophthafide and mixtures thereof. 

30 It is also possible to use solid solutions comprising at least two colour forming compounds. 

A monophase (or single-phase or guest-host) solid solution possesses a crystal lattice which 
Is identical with the crystal lattice of one of its components. One component is embedded as 
the 'guest' in the crystal lattice of the other component, which acts as the 'host'. The X-ray 
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diffraction pattern of such a monophase solid solution is substantially identical to that of one 
of the components, called the 'hpsf. Within certain limits, different proportions of the compo- 
nents produce almost identical results. 

5 In the literature, the definitions by the various authors, such as, G.H.Van't Hoff, 

AJ.Kitaigorodsky and A^Whltackerfor solid solutions and mixed crystals are often contra- 
dictory, (of, e.g. 'Analytical Chemistry of Synthetic Dyes', Chapter 10/page 269, Editor 
ICVenkataraman, J. Wiley, New York, 1977). 

10 The term 'monophase solid solution* or 'multiphase solid solution' or mixed crystal*, as de- 
fined herein, therefore, should be taken from the following definftions, Which have been 
adapted to the current improved state of knowledge of such systems: 
A monophase (or single-phase or guest-host) solid solution possesses a crystal lattice, 
which fs identical with the crystal lattice of one of its components. One component is embed- 

1 5 ded as the 'guest in the crystal lattice of the other component, which acts as the 'host*. The 
X-ray diffraction pattern of such a monophase solid solution is substantially identical to that 
of one of the components, called the *host\ Within certain iimits, different proportions of the 
components produce almost identical results. 

20 A multiphase solid solution possesses no precise, uniform crystal lattice. It differs from a 

physical mixture of Its components in that the crystal lattice of at least one of its components 
is partially or competely altered. In comparison to a physical mixture of the components, 
which gives an X-ray diffraction diagram that is additive of the diagrams seen for the individ- 
ual components. The signals in the X-ray diffraction diagram of a multiphase soRd solution 

25 are broadened, shifted or altered in intensity. In general, different proportions of the compo- 
nents produce different results. 

A mixed crystal (or solid compound type) solid solution possesses a precise composition and 
a uniform crystal lattice, which is different from the crystal lattices of all its components, If dif- 
30 ferent proportions of the components lead, within certain limits, to the same result, then a 
send solution is present in which the mixed crystal acts as a host 

For the avoidance of doubt it may also be pointed out that, inter alia, there may also be 
amorphous structures and mixed aggregates consisting of dlfferent^aitidesof different 
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physical type, such as, for example, an aggregate of different components each in pure crys- 
tal modification. Such amorphous structures and mixed aggregates cannot be equated with 
either solid solutions or mixed crystals, and possess different fundamental properties, 

5 As hereinbefore detailed, the monophase solid solutions comprise a plurality of colour com- 
pounds. Suitable colour forming materials, which may be included in the solid solutions are 
those given above. 

Of particular interest are the following monoph'ase solid solutions: 
1 0 3-<JlbutyIamino-6-methyl-7-anilinofluomn and 3-dibutylamino-7-dibenzylaminofIuoran; 3- 

dibutyfaminO"6-merthyl-7-anilinofluoran and 3-dibutylamino-7-anjlinofluoran-, 3-dibutylamino-B- 
methyl-7-anilinafluoran and 3-diethyIamino-7-anilinofluoran; 3-diethylamino-e-methyl-7- 
anilinofiuoran and 3-dialhylamino-7-anilinofIuoran; 3-dibutylamino-6-rnethyl-7-aniIinofluoran 
and 3-diethylamino-6-methyl-7-anllinofluoran; 3-dibutylamino-6-methyi-7-aniHnofluoran and 
1 5 3-N4soarnyl-N-ethylamino-«-methyl-7-anllinonuoran; 3-dibutylamino-6-methyi-7- 

anilinofluoran and 3-N-2-pentyl-N-ethylamino-6-methyl-7-anIlinofIuoran; 3-d!birtylam[no-e- 
methyf-7-anilinofluoran and 3-N-lsopropyl-N-ethyiamino-6-methyl-7-an]|fnofluoran; 3- 
dibutyiamino-6-methyl-7-aniIinofiuoran and 3-N-CycIohexylmethyl-N-ethyIamino-«-methyl-7- 
anllTnofluofa^ 

20 anilinofluoran; 3-d!butylamino-6-inethyl-7-an]linofluoran and 3-N-2-butyl-N-ethylamino^- 
methyl-7-anilinofluoran; 3-dibutylamino-6-methyl-7-aniIinofluoran and 3-N-cydqhexyl-N- 
methylamino-e-methyl-7-anilinofluorBn; 3-dibutylamino-6-methyl-7-aniIinofIuoran and 3- 
diethylamino-6-methyl-7-(3-methylaniIino)fIuoran; 3-dibutylamino-6-methyI-7-ani]inofluoran 
and 3-diethyiarnino-6-methyi-7-(2 1 4-dimethylanilino) fluoran; 3-dibutyiamino-6-rnethyh7- 

25 anilinofluoran and 3.dipentylamino-6-methyl-7^nilinofIuoran; 3-dibutylamino-6~methyl-7- 

anifinofluoran and 3^N-methyl-N-propy(amino)-6-methyl-r-ani{inofluoran; 3-dibutylamino-6- 
methyl-7sani)inofluoran and 3-diethylamino-B-chloro-7-aniiinofluoran; 3-dibutylamino-6- 
methyI-7-aniIinofluoran and S-dibutylamln^^-chforoanilinoJfluoran; 3-dIbutyIamino-S- 
methyl-7-anilinafluoran and 3-N-ethyKp-toluidino-6-methyl-7-anilinofluoran; 3^ibutyiamino-6- 

30 methyl-7-anilinofluoran and 3-CN^thy[~[sMetrahydrofa^ 

3-dibutyIamino-6-methyl-7-anilrnofIuoran and 3-(N-ethyi-N-isobutylamino)-6-methyI-7-ani- 
linofluoran; 3-dibutylamino-6-methyI-7-anilinQfluoran and 3-N-ethyI-N-ethoxypropylamtno-6- 
methyl-7-aniIinofluoran; 3-dibutyfamlna-S-methyI-7"aniiinofluoran and 2 l 4-dimethyl-6-[(4- 
dimethylamino)anilino]fiuoran; 3-N-isoamyi-N-ethylamino6-methyI-7-aniiinofluoran and 3- 
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diathylamino-6-methyl-7-aniHnofluonan; 3Hiiethylamino-6-methyI-7-^nilmofIuonan and 3-N- 
propyl-N-methylamino^methyI-7-anilinofluoran; 3<liethyiamino-6-methyl-7-(3- 
toIyi)aminofluoran and 3-diathylamfno-6-methyi-7-anilinofluoTan; 3-dibutyIamlncHS-nnethyl-7' 
anilinofluoran and 3 f 3-bis(1^cfyl-2-nriethyllndaW-yI)phthalide; 3-dibutylamino-6-methyl-7- 
5 anilinofluoran and mbcture of 2-phenyl-4^4^feihylaminoph 

methyl-7^methylaminc^3 t 1~bertZE»{azlne and 2i3h8nyl^4Hjiemylamlnophenyl>4--( 4 - 
melhoxyphenyl)-8-methy[-7^imethylaminc>-3, 1-benzoxazine; 3-dlbutylartiino-6-mBthy 1-7- 
anflinofluoran and 4,4'-[1 -methylethyKdene)bis(4. 1 iDhenyleneoxy-i^-uInasilinediytMbisIN, N- 
diethylbenzenamine]. f 

10 

In tfte above monophase solid solutions the first compound is in a molar ratio of 75 to 99.9% 
by mole, the second compound is in a ratio of 25 to 0,1 % by mole. 

Examples of monophase solid solutions comprising two components A and B in the stated 
15 ratios are: 3-dibutylamino-6-methyh-7-aniKnofluoran (99.9%), 3-diethyiamfno-6-methyJ-7-ani- 
linofluoran (0.1%); 3-dibutyJamino-6-methyl-7-anlIinofluoran (99%), 3-dfethyiamino-6-methyh- 
7-anifinofluoran (1%); 3-dibutylamino.6-methyI-7-ani]inofiuoran (95%), 3-dieihylamino~6- 
methyl-7-aniiinofluoran (5%); 3«dibutyIamino-6-methy(-7-aniIinofluoran (90%) and 3-N-2- 

pefttyr-N-e^ 3-d i b otylami no-6-methy I-7- 

20 anilinofluoran (95%) and 3-N-2-pentyl-N-ethylarrwno-6--methyl-7-anillnOfluoran (5%); 3- 

dibuty[amino-6-methyl-7-anifinofluoran (90%) and 3-N-isopropyl-N-6thylamino-6-methyi-7- 
anilinofluoran (10%); 3-dibutyiamino-6Hmethyl-7-anitfnonuoran (95%) and 3-N-isopropyl~N- 
ethyiamino-6-methyl-7-aniIinofluoran (5%); 3Klibutylamino-6-methyI-7-anilinofluoran (90%) 
and 3-N-Cyciohexylmethyl-N^thyIaminc^^ (10%); 3-dibLrtylamino-B- 

25 methyi-7-anilinofluoran (95%) and 3-N»Cydohexylmethyi-N-ethyIamino-6-methyl-7-ani- 
linofiuaran (5%); 3-dibutylamino-6-methyl«7-anilinofluoran (90%) and 3-diprapyiamino-6- 
methyi-7-anfiinofluoran (10%); 3-dibutyIamino-B-methyl-7-anil]nofluoran (95%) and 3- 
dipropylamino-6-methyl-7-enilinofluoran (5%); 3-dibutyiamino-5-methyl-7-anilinofIuoran 
(90%) and 3-N-2-butyl-N-ethyIamino-6-methyi-7-anilinofluoran (10%); 3-dibutyIamino-G- 
30 methyl-7-anflinofluoran (95%) and 3-N-2-butyl-N»ethylamlncH6-methyl-7-anilinofIuoran (5%); 
3-dibutyIamino-6-methyl-7-anilinofiuoiran(90%) 1 3-diethylamino-S-mBthyl-7-ani[inofluoran 
(10%); 3-dibutylamino-6-methyl-7^nilinofluonan (85% ) F 3-diethylamlno-6nmethyl-7- 
anilinofluoran (15%); 3-dibutyIamino~6-methyI.7-an[lino11uoran (80%), 3-diethyiamino»B- 
msthy[-7-anilinofluaran (20%); 3-dibutylamino-6-methyl-7-anilinofluoran (95%), 3-N-isoamyl- 
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N-ethylamino-6-nriethyl-7-anfliriofluoran (5%); 3<iibutylamfncKSHTieftyl-7nanIIinofIuoran 
(90%), 3-N^oamyl-N-ethylaniino^methy!-7^niiinofluora^ (10%); 3-dibutyIamino-6-rnethyI- 
7-anPinofluoran (80%), ^NHsoamyI-N^thylamii^6-^ (20%); 3- 

dibutylarnlrio-6-methyt--7-ariiIinofluorari (90%) T 3^<ydohe^l-NHTiaihyIamino-6-methyI-7- 
5 aralinafluoran (10%); 3-diethylamiru>^rnethy1-7-aniiinafluoran (90%), 3-N-isoamyl-N- 

eth>damino-6Hrnethyl-7-aniliR0fIuaran (10%); 3-diettiylamino-6-methy1-7-ani!lnofIuoran (80%), 
3^soamyl-h^ethylamino-6^ethy]-7-^iIinofIuoran (20%); 3njiethyJa mi no-6-methy (-7- 
anilinofluoran (20%), 3-N^soamyW^thyIaminc^ (80%); 3- 

y 

diethylamino-6-methyI-7-aniIinofluoran (10%), 3-N-isoamyl-N-ethylaiTiSn€3-6-rriethyl-7-ani- 

10 linofluoran (90%); 3-diethylanruno-6-methyl-7--anilinofluoran' (90%), 3-N-propyl-N- 

methylamincHfr-methyl-7-anilinofluoran (10%); 3Hdtethy!amino-6-methyl-7^anLlinofluoran 
(80%), 3-N^ropyI-N-methyl3mino-8-m6thy}-7-ani[lriofIuorari (20%); 3-diethylamino-6-methyi- 
7-aniIinofluoran (20%), 3-N-propyl-N^ethyIamino^rnethyl^anllinofluoran (80%); 
3-d(ethyfamfno-6-methyl-7-anilinofluoran (10%), 3-N-propyI«N-methy1amIno-$-methyS-7-ani- 

15 linofluoran (90%); 3niiathylamino-e-methyl-7-anIlinofluoran (10%), 3-diethylaminc^-methy!- 
7-(3-tolyI)aminofluoran (90%); 3-diethylamlno-6-nriBthyl-7^ni[inofIuorian (20%) T 3- 
diethylamino-6-methyl-7--(34D]yI)arTiinofluoran (80%); 3-dibirtyIamino-8-methyl-7- 
anilinofluoran (90%), 3>bis(1<>ctyI-2-methyHndol^3-yl)phtha!ide (10%); 3-dfibutyfamino-6- 
" ~"methyI-7-ani!inofluoran (80%), S^fsfPoc^l^^^ 

20 dibutylamino-6-methyi-7-anilinofluoran (90%), mixture of 2-phenyl^(4-dJethylaminopheny)> 
^(^methoxyphenylJ-e-methyl^-dimethylamlno-S, 1-benzoxazine and 2-phenyM~(4T 
diethylaminophenyl)^(4^ethoxyphenyl)-8^^ 0%); 
3-dibufylarnino-8-methyl-7-aniIlnofluoran (80%), mixture of 2-phenyl-4-(4-diethylam 
phenyl)^(4HTiethoxyphenyl)^meth^ and 2-pheny!-4-(4- 

25 diethyfaminopheny!M-(4-metto 

3-dlbutylamtno-6-methyl-7-anilinofluoran (90%) v 4,4'-[1 -methyfethylidene)bis(4, 1 - 
phenylenec^^.2Kiuina2»Iin^^ 

3-dibutylamino-S-m©thyl-7-anilinofluoran (80%), 4,4-11 Hrnethylethy|[dene)bte(4, 1- 
phenyleneoxy^^Hqufna^oltnadfylHbistN.N-diethylbenzenamrne] (20%), 

30 

Tha monophase solid solutions can be used singly or as a miKture with other colour forming 
compounds such as triphenylmethanes, lactones, fluorans, benzoxazines and spiropyrans; 
or they may also be used together with further black colour forming compounds- Examples 
of such other colour forming compounds are given hereinbefore. 
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The monophase solid solutions can be prepared by a variety of methods. One such method 
Is the recrystalifsatiort method wherein a physical mixture of the desired components is dis- 
solved, with or without heating, in a suitable solvent or solvent mixture. Suitable solvents in- 
clude but are not limited to toluene, benzene, xylene, dichlorabertzene, chlorobenzene, 1,2- 
5 dichloroethane, methanol, ethanol, iso-prapanol, n-butanol, acetonrtrile, dlmethylfbrmamide 
or mixtures of these solvents with each other and with water. The monophase solid solution 
Is then Isolated by crystallisation from the solvent or solvent mixture. This can be brought 
about by cooling, standing, addition of a further solvent to promote crystallisation or concen- 
tration by standard means such as distillation, steam distillation and vacuum distillation, 
10 When the monophase solid solution is isolated by concentration it may be advantageous to 
do so in the presence of a small amount of base, to improve the visual aspect of the isolated 
product 

Alternatively, monophase solid solutions can be prepared from mixtures of the appropriate 
15 starting materials. The technique can be used to produce mixtures Of two or more fluorans or 
phthalides. For example, mixtures of two fluorans are produced by replacing a single starting 
material with two analogous materials to the same total molar concentration in the reaction. 
In the case of fluorans, these starting materials are derivatives of amino phenols, phthalic 
anhydrides, ketb acids and'd^FTehylaminesr - - 

20 

Usually, the molar ratio of colour developer or colour developers to colour forming compound . 
or compounds is chosen in the range of from 20:1 to 0.1:1, preferably from 3:1 to 0.5:1, 
more preferably from 4:1 to 1:1. 

25 (n addition to the inventive colour developers (1), (1a) and (2), I is possible to further add ad- 
ditional colour developers. Such developers are exemplifed by but not limited to: N-p- 
toIuenesulfenyl-N-S-Cp-toluenesulfonylo^phenyl urea, 4,4 -isopropylidene bfsphenol, 4,4- 
sec-butylidene bisphenol, ^'-cyclohexylidene bisphenol, 2,2-bis-(4-hydroxyphenyi)-4- 
methyfpentane, 2 1 2-dimethyl-3,3-di(4-hydroxyphenyl)butane f 2.2'-dihydroxydiphenyl, 1- 

30 phenyi-1 1 1-bis(4-hydroxyphenyl)butane, 4-phenyl-2 f 2»bis(4-hydroxyphenyl)butane r 1-phenyl- 
2,2-bis(4-hydroxyphenyl)butane, 2 l 2-bts(4 l -hydroxy-3'-methylphenyl)-4-methylpentane, 2,2- 
bis(4'-hydroxy-3 , -tert-buty[|phenyl)^l-methylpentane f 4,4-sec-butyiidene-bfe (2-methylphe- 
nol), 4.4'-isopropylidene-bis (2-tert-butylphenoI), 2 t 2-bls(4-hydroxy-3Msopropylpheny])-4- 
methylpentane, allyl-4 a 4-bis (4'-hydroxyphenyI) pentanoate T propargyl-4 I 4-bis(4 , -hydroxy- 
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phenyl) pentenoate, rh-propyM/l-bis (4'-hydroxypheny0 pentanoate, 2,4-bis (phenylsuHbnyl) 
phenol. 2-(4-methylsuffonyI)-4-(phenyl5Ulfonyi) phenol, 2-<phenyl5ulfbnyl)-4-C4-methy!suk 
fony!) phenol, 2,4-bis (4-methylphenylsulfonyl) pheno! r pentametiiylene-bls(44iydrxsxybenzo- 
ate), 2,2^imethyI-3 f 3-dK4-hydroxyph 2 l 2-di(4-hydroxyphenyl}h6xane 1 4,4'~di- 

5 hydroxydiphenyl thioether, 1 ^HjK^hydroxyphenylthio^a.S-dio^heptanei 2 1 2 , -bis(4-hydroxy- 
pheny!thio)diethyl ether, 4 r 4 , -dihydroxy-3»3 , ^iimethyfphenyl thioethen benzyl-4-hydroxyben- 
zoate, ethyM-hydroxybenzoate, propyl-4-hydroxybenzoate, isopropyM-hydroxybenzoate, 
butyl-4-hydroxybenzoate, isobutyM-hydroxybenzoate, 4,4'KiihydroxydIphenyl sulfbne, 2,4- 
1 dihydroxydiphenyl sutfone, 4-hydroxy-4'-methyldiphenyl sulfone, 4-hydroxy-4 , Hsopropoxydi- 

1 0 phenyl sulfbne, 4-hydnoxy-4-butoxydiphenyl suifone, 4,4'-dihydroxy-3 f 3 , -diaUyldIphenyl sul- 
fone, 3,4^ihydraxy^VnethyldiphenyI sulfone, 4 > 4 , ^ihydroxy-3.3 , ,5 5 5 , --tetrabromodiphenyl 
sulFone, 4,4'-bis (p-toluenesulphonytaminorarbonyJamino) diphenylmethane, N-p-toluenesul- 
phonyi-N'-phenyl urea, dimethyl 4-hydroxyphthalate, dicyclohexyl 4*hydroxyphthaIate t di - 
phenyl 4~hydiwcyphthelate 5 4-[2-(4-methoxypheny!oxy)ethyloxy] salicylate, 3,5-di-tert-butyI- 

1 5 salicylic acid, 3-benzyl salicylic acid, 3-(a-methylbenzyl) salicylic acid, 3-phenyl-5-<a,a-di- 

merthylbenzy!) salicylic acid. 3,5-di-a-methylbenzyl salicylic add; metal salts of salicylic acid. 
2-benzylsulfonyIbenzoic acid, 3-cyclahexyl-4-hydroxybenziotc acid, zinc benzoate, zinc 4-ni- 
trobenzoate, 4-(4 , ^henoxybutoxy)phthalic acid, 4-(2'-phenoxyethoxy)phthalic acid, 4~(3- 
phenylpropyloxylphthalic acid, mo7irr(2-fi5^nox^ 

20 carbonyl IsophthaBc acid, 5-(l '-phenylettianesulfonyl) isophthalic acid , bis(1 ,2-dihydro-1 ,5- 
dimethyl-2-phenyl-3H-pyrazol-3-cne-0)bis(thlocyanato-N) zinc, polymer of 4,4'-sulfonylbis- 
phenol with 1 ,1 '-oxybis[2-chloraethane] (CAS [191680-83-8]), polymer of 2,2- 
bis(hydroxymethyl)1,3-propanedioi with 4-hydroxybenzoate (CAS [92881-24-8]), polymeric 
esters of 4-hydroxy benzoic add (formed by the reaction of 4-hydroxybenzoic add with poly- 

25 hydroxy compounds), N-*(4-hydroxyphenyl)-4 , -methylbenzenesulfonamide I zinc 4- 
(octyloxycarbonylamino)saiicyiate I urea urethane developers as described in.EP-A 
1,116,713, or polyhydroxystyrene as decribed e.g. In US 2003/50191, and mixtures thereof 

Preferably, the inventfve heat sensitive composition is used for the manufacture of a heat 
30 sensitive recording material. 

Hence, another embodiment of this invention relates to a heat sensitive recording material, 
which comprises at least one colour developer of formula (1) resp. (1a), or the inventive 
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composition, i.e. a mixture of colour developer of formula (1) or (1a) and compound (2) resp. 
(2a). 

In another preferred embodiment, the heat sensitive recording materiel further comprises at 
5 least one sensftiser. in still another preferred embodiment, the heat sensitive recording ma- 
terial further comprises at least one stabiliser, and/or further additives as described below. 

The heat sensitive recording material can be prepared according to conventional methods. 
For example, at least one colour forming compound, at least one colour developer and, if ' 
10 desired, at least one sensitizer are pulverised separately in water or a suitable dispersing 
medium, such as aqueous polyvinyl alcohol by means of e.g. a ball mill, an attrrtor. a sand 
mill, a bead mill or like pulverizer to form an aqueous or other dispersion with an average 
particle diameter preferably in the range of 0.2 to 2.0 ^m. 

1 5 The fine particle dispersions thus obtained are usually combined and then mixed with con- 
ventional amounts of binder, pigment, and, If desired, a stabiliser and/or one or more auxilia- 
ries, and the resulting mixture preferably Is stirred to obtain a heat sensitive coating compo- 
sition. This compositions is usually then applied to a support and the resulting coating is 
dried." 

20 

The inventive system can be employed for other end use applications using colour-forming 
materials, for example, a temperature indicating material. 

The support can be a variety of suitable supports used in this field, and examples thereof in- 
25 elude paper, wood-free paper made from non-chlorine bleached pulp, base paper containing 
waste paper, plastic films, and synthetic paper. 

in addition, the heat sensitive recording material of the invention can contain a sensltiser. 
Generally, the molar ratio of sensitizer to colour former is chosen in the range of from 0.5:1 
30 to 10:1, preferably 1:1 to 4:1. 

Representative examples of sensitiser are stearamide, methylol stearamide, p-benzylbi- 
phenyl, m-terphenyl, 2-benzyioxynaphthalene, 4-methoxybiphenyl, dibenzyl oxalate, di(4- 
methylbenzyl) oxalate, di(4-chloroberizyl) oxalate, dimethyl phthalate* dibenzyi terephthalate, 
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dibenzyl isophthaiate, 1.2-diphenoxyethane, 1 ,2-bis(4-rriethylphenoxy) ethane, 1,2~bis(3- 
methylphenoxy) ethane, 4,4 r -dimethylbiphenyl, phenyM^ydroxy-2-naphthoate, 4-methyl- 
phenyl biphenyl ether, 1,2-bis(3,4-dimethylphenyl) ethane, 2,3,5,6-4 -methyldiphenyl meth- 
ane, 1,4-disthcjxynaphthalene, 1 .4-diacetoxybenzene, 1 ,4-<jiproprionoxybenzene, o-xylyfene- 
bis(phenyl ether), 4-(m-methylphenaxymethyI} biphenyl, p-hydroxyacetanilide, p-hydroxybu- 
tyranllide, p4iydraxynonananiiide, p-hydroxylauraniKde, p-hydroxyocfadecananilide, N- 
phenyl-phenylsulphonamide, acetyl biphenyl compounds (e.g. as described in JP2003 
0S3149A2) and 2-phenoxyetHyl-N-phenylcarbamate. 

The above sensftisers are known or can be prepared according to known methods. 

In addition, the heat sensitive recording material pf the invention can contain a stabiliser. As 
a rule, the molar ratio of stabilizer to colour former is chosen in the range of from 0.05: 1 to 
10:1, preferably from 0.1 to 2. 

Representative stabilisers for use in heat sensitive recording materials include 2^l , -methyl- 
ene-bis(4-methyl<6-tert-butylphenol), 2^'-methyrene-bis(4-ethyl-6-tert-butylphenol),4,4 r -bu- 
tylidene-b[s(3-methyi-6-tert-butylphenol), 4 1 4 l -thiO"bis(2-tert-butyU&-methy!phenoI), 1 ,1,3- 

"t1Ts(2^tRyl^ 

hexylphenyl) butane, bis (3-tert-buty!.4-hydroxy-6.methyIphenyl) sulfone, bis (3,5-dibromo^ 
hydroxyphenyl) suffone, 4,4-sulfinyI bis (2-tert-butyl-5-methylphenol), 2,2 , -methy!ene bis 
(4,6-di-tert-butyiphenyl) phosphate and alkali metal, ammonium and polyvalent metal salts 
thereof, 4-benzyloxy-4 > -(2-meihylglyddylo>y) diphenyl sulfone, 4 l 4^J!gIycidyioxydiphenyl sul- 
fone, 1,4-diglycidyloxybenzene, 4-[a-(hydfoxymethyl)benzyloxyl-4-hydroxydipheny! sulfone, 
metal salts of p-nitrobenzoic acid, metal salts of phthalic acid mono benzyl ester, metal salts 
of dnnamic add, 2^\3,3 , -tetrahydro-3,3,3 > > 3'-tetramethyM ,1'-spribl-(1 H-indena^^-dtol 
and mixtures thereof. 

Preferred stabilisers are 4,4 , -butylidene»bis(3-meftyl-e-tert-butylphenol) < 4 < 4-thio-bfs(2-tert- 
butyI-5-methylphenol), 1,1,3-tris(2-methyl-4-hydroxy-5-tHrt-butylphenyl) butane, 1,1,3-tris(2~ 
methyl-4-hydroxy-5-cyclohexylphenyl) butane, 4-benzyloxy-4H2~methylglyddyio*y) diphenyl 
sulfone and mixtures thereof. 
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Representathte binders for use in the heat sensitive recording layer include polyvinyl alcohol 
(fully or partially hydrolysed), carfaoxy-modified polyvinyl alcohol, acatoacetyl-modified poly- 
vinyl alcohol, diacetone-modified polyvinyl alcxihol, silicon-modified polyvinyl alcohol, oxidised 
starch, gelatine, caesin, derivatives of cellulose such as hydroxyethyl cellulose, methyl cellu- 
5 lose, ethyl cellulose, carboxymethyl cellulose and acetyl cellulose, starch-vinyl acetate graft 
copolymers, styrene-maleic anhydride copolymers, methyl vinyl ether-maleic anhydride co- 
polymers, isopropylene-maleic anhydride copolymers and like water-soluble resins, styrene- 
butadlene latex, acrylic latex* urethane latex and like water-dispersibte resins and mixtures 
thereof. The amount of the binder to be used is about 5 to 40 weight'%, preferably about 7 to 
1 o 30% based on the heat sensitive recording layer. 

Representative pigments for use in the heat sensitive recording layer include ground calcium 
carbonate, precipitated calcium carbonate, kaolin, calcined kaolin, aluminium hydroxide, talc, 
titanium dioxide, zinc oxide, amorphous silica, barium sulfate, polystyrene resin, urea- 
1 5 formaldehyde resin, hollow plastic pigment and mixtures thereof. As a rule the amount of 

pigment to be used is chosen in the range of from 5 to 75 weight-%, preferably from 10 to 60 
weight-%. based on the heat sensitive recording layer. 

Representative lubricants "forTis e iri the heat sensitive recordingiayerinclude-stearanrtider 
20 methylene bis stearamide. polyethylene wax, camauba wax, paraffin wax, zinc stearate, cal- 
cium stearate and mixtures thereof. 

Examples of various auxiliaries that can be added to the heat sensitive layer coating compo- 
sition, if so desired, include surfactants such as sodium dioctylsutfosucdnete* sodium dode- 
25 cybenzenesulfanate, sodium lauryl sulfate and fatty acid metal salts; insolubilisers such as 
glyoxaU urea-formaldehyde resins, melanaine-formaldehyde resins, polyamide resins, poly- 
amideamine-epichlorohydrin resins, adipic add dihydrazide, boric acid, borax, ammonium 
zirconium carbonate and potassium zirconium carbonate; antifoaming agents, fluorescent 
whitening agents, fluorescent dyes and/or pigments, tinting dyes and UV absorbers. 

30 

Usually the heat sensitive recording layer coating composition is applied to the support in an 
amount in the range of from 1 to 1 0 g/m 2 , preferably from 2 to 7 g/m 2 on a dry weight basis. 
The beat sensitive recording layer coating composition may be applied to the support by a 
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known coating device such as a coating bar, a roll coatsr, an air knife coater. a blade coater, 
a gravure coater, a die coater or a curtain coater. 

If desired, an undercoat layer can also be provided between the support and the heat sensi- 
tive recording layer in order to improve the thermal sensitivity and efficiency during re- 
cording. The undercoat layer is formed by coating the support with an undercoat layer coat- 
ing composition comprising as main components organic hollow particles and/or an oil ab- 
sorbing pigment and a binder and then drying the coating. 

Representative examples of oil absorbing pigments Include clay, calcined clay, amorphous 
silica, precipitated calcium carbonate and talc, the average pigment diameter may be in the 
range 0.01 to 5 prn, preferably from 0,02 to 3 \m\. 

Representative examples of organic hollow particles include particles having a shell made 
from an acrylic resin, styrene-based resin and vinylldene chloride-based resin and haying a 
void ratio of about 50 to 99%. The outside diameter of the organic hollow particle may be in 
the range of 0.5 to 10 |im, preferably from 1 to 5 Mm. 



The organic hollowparticleF^ 

expandable hollow particles are microcapsules having an average diameter of 0.1 to 5 pm 
comprising a vinylidene chloride resin shell and butane gas as fill material. When a support 
coated with an undercoat layer comprising such expandable hollow particles Is subjected to 
heat treatment, the microcapsules may expand to an average particle diameter in the range 
of e.g. 1 to 30 pm, 

When the oil absorbing pigment is used in combination with the organic hollow particles, the 
combined amount of the two components is preferably chosen in the range of from 40 to 90 
weight-%, particularly from 50 to 80 weight-%, based on the undercoat layer. 

Preferably, the binder used in the undercoat layer Is selected from the binders to be used in 
the heat sensitive recording layer and particularly preferred examples are styrene-butadiene 
latex, a polyvinyl alcohol or starch-vinyl acetate copolymer The amount of binder to be used 
fs chosen e.g. in the range of from 5 to 30 weight-^ particularly 10 to 20 weight-%, based 
on the undercoat layer. 




Generally, the undercoat recording layer coating composition is applied to the support in an 
amount in the range of from 2 to 20 g/m fi , preferably from 4 tol2 g/m 2 on a dry weight basis. 
If desired, a protective layer may be provided on the heat sensitive recording layer to en- 
hance the resistance of the recorded image to water and chemicals, for example, oils, fats, 
5 alcohols, plastidsers and the like to improve the runability during recording. Usually, the pro- 
tective layer is formed by coating the heat sensitive recording fayer with a protective layer 
coating composition comprising as main components a binder having film-forming ability and 
optionally, a pigment and/or an insolubiliser and/or a lubricant and then drying the resulting 
coating film, 

10 

Representative examples of the binder to be used in the protective layer coating composition 
include e.g. polyvinyl alcohol {fully or partially hydrolysed). carboxy-modified polyvinyl alco- 
hol, acetoacetyl-modified polyvinyl alcohol, diacetone-modified polyvinyl alcohol, silicon- 
modified polyvinyl alcohol, starches, gelatine, caesin. gurn arabic, derivatives of cellulose 
15 such as hydroxyethyl cellulose, methyl cellulose* ethyl cellulose, carboxymethyl cellulose and 
acetyl cellulose, starch vfnyl acetate graft copolymers, styrene-maleic anhydride copolymers, 
methyl vinyl ether-maleic anhydride copolymers, isopropylene-maleic anhydride copolymers 
and like water-soluble resins, styrene-butadiene latex, acrylic latex, urethane latex and like 
water : dfeperBibie resins i^ifiiffiimfaTtt 

20 

The pigment, insolubiliser, lubricant and, if required, other auxiliaries may be chosen from 
those above described in the heat sensitive recording layer coating composition. 

The protective layer coating composition preferably Is applied in an amount in the range of 
25 from 0.5 to 1 0 g/m 2 , preferably from 1 to 5 g/m 2 on a dry weight basis and may be applied 
with a similar coating device to that used to coat the heat sensitive layer. 

It fs also possible to provide a protective layer, an adhesive layer and a magnetic layer on 
the rear side of the support. 

30 

In particular the invention provides exceptional resistance to plasticiser, oil and heat ageing 
whilst showing Improved background whiteness. 

The foHowtQgj^ illustrate the novel materials of the present invention. 



Examples 

Example A; A mixture of 4-hydroxybenzoic add (6.9 g, 0.05 mo!) and tetrahuty! ammonium 
hydroxide (33 mi. 0.05 mo!. 40% b.w. aqueous solution) is stirred in methanol /water (1:1, 60 
5 ml) for 3 hours at room temperature. After the solvent Is evaporated, the resulting oil is 

treated with a,a-dibromo-m-xyfene (6.6 g, 0.025 mol) in N.N-dimethylfomiamide (75 mi) at a 
temperature in the range of 20 to 25°C and the reaction mixture stirred at this temperature 
for 16 hours. After removal of solvent, a viscous oil is obtained, which is treated with water 
(1 00 ml) and extracted with ethyl acetate (2 x 75 ml). The combined organic layere are 
1 0 washed with HCI (0.5 N, 75 ml), NaHCOg (S% b.w M 75 ml) and brine solution (75 ml). Re- 
moval of the solvent gives a crude solid that is triturated with toluene to give a white solid 
(4.84 g, 51 %) of 4-hydroxybenzoic acid 1 ,3-phenytenebis (methylene) ester. 

1 5 Example B: A mixture of 4-hydroxybenzoic acid (30,4„g, 0-22 mol), dlchloro-o-xylene (1 5.4 g, 
0.088 mol), potassium bicarbonate (24.2 g, 0.242 mol) and N.N-dlmethylacetamide (27 g) 
ar© heated to 90°C and held at this temperature for 4 hours. After cooling to 50"C, water 
(1 00 g) is added and the solution is allowed to cool to 25*C. After precipitation, the solids are 

__ filtere d, washed with w ater (8x30 ml) and dried. This gives a white solid (31 g), which is a 

20 mixture of 4-hydroxy-benzoic acid 1 ,2-phenylenebis(methylene) ester and the corresponding" 
compound (2) (ratio compound of type (1) to (2) = 76:14 by HPLC). 

Example C: A mixture of 4-hydroxybenzoic acid (6.9 g, 0.05mol), dibromo-o-xylene (6.6 g, 
0.025 mol), sodium carbonate (5.5 g) and N r N-d1methylfonnamide (100 ml) are stirred at 
25 20°C and held at this temperature for 24 hours. The reaction mixture is then poured onto 
water (400 g) and is stirred for 1 hour. After precipitation, the solids are filtered, washed with 
water (8x30 ml) and dried. This gives a white solid (31 g). which is a mixture of 4-hydroxy- 
benzoic acid 1,2-phenyleneb!s(methylene) ester and the corresponding compound (2) (ratio 
compound of type (1 ) to (2) - 80:16 by HPLC). 

30 

Example D: A mixture of 4-hydroxybenzoic acid (13.8 g, 0.1moi), dfbromo-m-xytene (1 0.9 g, 
0.041 mol), sodium carbonate (10.6 g) and N,N-dlmethylformamfde (100 ml) are stirred at 
2Q°C and held at this temperature for 24 hours. The reaction mixture is then treated with 
water (100 g) and extracted with ethyl acetate (3x1 50ml). The organic solvent was then re- 
35 moved under reduced pressure and the resulting oil treated with water (200ml). After precipi- 
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tation, the solids are filtered* washed with water (8x30 ml) and dried. This gives a white solid 
{13.5 g), which is a mixture of 4-hydroxy-benzoic acid 1,3-phenylen6bis (methylene) ester 
and the corresponding compound (2) (ratio compound of type (1) to (2) = 79:9 by HPLC). 

5 Example E : A mixture of 4-hydroxybenzoic acid (9.13 g, 0.65 mol), dichloro-o-xylene (3.85 g. 
0.022 mol) t potassium bicarbonate (1 1 ,3 g) and N,N-dfmethyJacetamide (27 g) are heated to 
90°C and held at this temperature for 2.5 hours. After cooling to 60°C r water (100 g) is 
added and the solution is allowed to cool to 25°C. After precipitation, the solids are filtered, 
washed with water (8x30 ml) and dried. This gives a white solid (7.4 g), which is a mixture of 

1 0 4-hydroxy-benzoic acid 1 ,2-phenylenebis{rnethylene) ester and the corresponding compound 
(2) (ratio compound of type (1) to (2) = 82:15 by HPLC). 

Example F : A mixture of 4-hydroxybenzoic acid (69.0 g, 0.5 mol), dibromo-o-xylene (66.0 g a 
0.25 mol), sodium carbonate (11.3 g) and N t N~dimethylfomiamide (1 I) are stirred at 20°Cfor 

15 19 hours. The reaction mass was then poured onto 20% aqueous sodium bicarbonate solu- 
tion (1.5 1) and the solid formed (97.6g) was filtered. The solid was then extracted into ace- 
tonitrile (1 I), filtered and then the solvent was removed under reduced pressure. The oil ob- 
tained was treated with water (400 ml) and the precipitate was filtered, washed with water (3 
x 50" mi)"andllned/ THi6~gives~a white solid (37.5 g), whichis-a mixture of-4-hydroxy-benzoic- - 

20 acid 1 r 2-phenylenebls(methylene) ester and the corresponding compound (2) (ratio com- 
pound of type (1) to (2) « 72:14 by HPLC). 

Example G : The N f N-dimethyiformamide/20% aqueous sodium bicarbonate liquors from Ex- 
ample F above where extracted with ethyl acetate (2 x 500ml). The combined organic ex- 
25 tracts were washed with water (2 x 1 50 ml) and then evaporated under reduced pressure. 
This gave a white solid (32.5 g) which was purified using column chromatography to give 4- 
hydroxy-benzoic add l^-phenylenebisfmethylene) ester as a white solid (99% purity). 

Example H : A mixture of 4-hydroxybenzoic acid (45.7 g, 0.33 moi), dichloro-o-xyiene (19.25 
30 g, 0.1 1 moI) f potassium bicarbonate (55.5 g, 0.56 mol) and N p N-dimethylacetamide (135 g) 
are heated to 90°C and held at this temperature far 2 hours. After cooling to 50°C, water 
(550 g) is added and the solution Is allowed to cool to 25°C* After precipitation, the solids are 
filtered, washed with water (2x75 ml) and dried. This gives a white solid (40.3 g), which is a 
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mixture of 4-hydroxy-benzoic acid 1,2-phenylenebis(inethylene) ester and the corresponding 
compound (2) (ratio compound of type (1 ) to (2) ■ 68:12 by HPLC), 

Examp le I: A mixture of 4-hydroxybenzoic acid (60.8 g. 0.440 mol) and N.N-dimethyl- 
acetemide (54 g) are heated to 50-S5*C and treated with potassium bicarbonate (43.4 g, 
0.484 mol). Dichlon>o-xy}ene (30.8 g, 0.176 mol) is then added and the reaction mixture 
heated to 90°C and held at this temperature for 4.5 hours. After cooling to 60"C. methanol 
(40 g) is added, fallowed by water (200 g) and the solution Is allowed to cool to 25°C. After 
precipitation, the solids are filtered, washed with water (2x75 ml) and dried. This gives a 
white solid (62.0 g). which is a mixture of 4-hydroxy-benzofc acid 1 ,2-phenylenebis- 
(methylene)ester and the corresponding compound (2) (ratio compound of type (1) to (2) = 
79:15 by HPLC). 

Example J: A mixture of 4-hydroxybenzoic add (9.13 g, 0.022 mol) and N,N-dimethyl- 
acetamide (100 ml) at 25'C is treated with potassium bicarbonate (11.3 g, 0.1 12 mof). Di- 
bromo-o-xylene (30.8 g, 0.176 moi) is added and the reaction mixture is then held at 25"C 
for 20 hours. The reaction mass is then poured onto water (400 ml) and the solids are fil- 
tered, washed with water (3x50 ml) and dried. This gives 4-hydroxy-benzoic acid 1 ,2- 
phenyienebi3/-(metoylene)estera¥a~w^ 

Example K: A mixture of 4-hydroxybenzoic acid (162.0 g. 1.100 mol) and N.N-dimethyl- 
acetemide (135 g) are heated to 50 to 55°C and treated with potassium bicarbonate (121.0 
g, 1.210 mol). Dfchloro-o-xylene (77.0 g, 0.44 mo!) is then added and the reaction mixture 
heated to 90°C and held at this temperature for 4.5 hours. After cooling to WC, methanol 
(100 g) is added, followed by water (500 g) and the solution Is allowed to cool to 2S°C. After 
precipitation, the solids are filtered, washed with water (3x250 ml) and dried. This gives a 
white solid (156.8 g), which is a mixture of 4-hydraxy-benzoic acid 1 ,2-phenytenebis- 
(methylene)esterand the corresponding compound (2) (ratio compound of type (1) to (2) = 
80:13 by HPLC). 

Example L: A mixture of 4-hydroxybenzoic acid (30.4 g, 0.220 mol) and dimethylsulfaxJde 
(27 g) are heated to 50 to 55°C and treated with potassium bicarbonate (24.2 g, 0.242 mol). 
Dichloro-o-xylene (15.4 g, 0.088 mol) is then added and the reaction mixture heated to 80"C 
and held at this temj^gtoBjpr.2 hpuqj. Afte^^jfng^^fi^methanol (20 g) is added, fol- 
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lowed by water (100 g) at 30"C. After precipitation, the solids are filtered, washed with water 
(4x50 ml) and dried. This gives a white solid (30.7 g), which is a mixture of ^hydroxy- 
benzoic acid 1,2-phenytenebis-(methylene)ester and the corresponding compound (2) (ratio 
compound of type (1) to (2) = 74.8:12.1 by HPLC). 

Example M: A mixture of 4-hydroxybenzoic acid (17.26 g, 0.125 mol), dichloro-o-xylene (8-75 
g, 0.05 mol) and triethanolamine (18.54 g, 0.125 mof) are heated to 90°C and held at this 
temperature for 1.5 hours. After cooling to B0°C, methanol (15 ml) is added, followed by wa- 
ter (100 g) and the solution is allowed to cool to 25°C. After precipitation, the solids are fil- 
tered, washed with water (3x50 ml) and dried. This gives a white solid (15.2 g), which is a 
mixture of 4-hydroxy-benzoic add 1,2-phenylenebis-(methylene)ester and the corresponding 
compound (2) (ratio compound of type (1) to (2) ■ 82:13 by HPLC). 

Example N: A mixture of 4-hydraxybenzoic acid (30.4 g, 0.220 mol) and PEQ-200 (30 g) are 
heated to 50 to 55°C and treated with potassium bicarbonate (24.2 g, 0.242 mol). Dichloro-o- 
xylene (15.4 g, 0.088 mol) is then added and the reaction mixture heated to 90°C and held at 
this temperature for 2 hours. After cooling to 60X, methanol (10 g) is added, followed by 
water (100 g) at 30°C. After precipitation, the solids are filtered, washed with water (4x50 ml) 
anddriedTTrYB gives"a white sblid"(29:6 g)7which Is a mixture "of 4^hydroxy-benzoie acid-1,2- 
phenylenebis-(methylene)ester and the corresponding compound (2) (ratio compound of 
type (1) to (2) - 64:20 by HPLC). 

Application Examples 1-10 

The following examples illustrate the invention in further detail but are not limitative of the 
scope of the invention. In the examples, unless otherwise stated, parts and % are parts by 
weight and % by weight, respectively. 



Example 1 : 

Preparation of Dispersion A-1 



3Klibuty!amino^-methyI-7-«anilcnofiuoran 


6 parts 


10% aqueous solution of polyvinyl alcohol 


30 parts 


water 


4 parts 



• r 
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The mixture of the above components rs pulverised in a bead mill to a mean particle size of 
1.0 nm. 



Preparation of Dispersion B-1 


colour developer of Example C 


12 parts 


10% aqueous solution of polyvinyl alcohol (PVA-203 manufac- 
tured by Kuranay Co. Ltd) 


12 parts 


45% aqueous solution of sodium naphthalene sulphonate poly- 
mer with formaldehyde 


0.6 parts 


water 


35.4 parts , 


The mixture of the above components is pulverised In a bead mill to a mean partide size of 
1 .0 urn. 


Preparation of Disoerslop C-1 




2-naphthyl benzyl ether 


12 parts 


10% aqueous solution Of polyvinyl alcohol (PVA-203 manufac- 
tured by Kuraray Co. Ltd) 


12 parts 


water 


36 parts 


The' mixture oHhe aboVe~components is pulverised In a bead mill to a mean partide size pf- 
1.0 |im. 


Preparation of Disoersion D-1 




precipitated calcium carbonate (Socal® P3 manufactured by 
Solvay Chemicals) 


55.5 parts 


sodium polyacrylate dispersant 


0.5 parts 


water 


36.5 parts 



10 The mixture of the above components is pulverised in a bead mill to a mean particle size of 
1.0 fim. 

40 parts of Dispersion A-1, 60 parts of Dispersion B-1 , 60 parts of Dispersion C-1 , 92.5 parts 
of Dispersion D-1 , 29.5 parts of a 17% zinc stearate dispersion (Hidorin F 1 15, Chukyo 
15 Europe), 18 parts of 20% aqueous polyvinyl alcohol solution and 0.5 parts of Ciba® Ti- 
nopal® ABP-X fluorescent whitening agent are mixed With stirring. 
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The coating composition thus obtained is applied tq a base paper (having a pre-coating 
comprising organic hollow spheres having an average particle diameter of 1.0 pm; shell ma- 
terial: styrene/acryiic copolymer; weighing 50 g/m 2 in an amount of 6 g/m a (on a dry basis), 
followed by drying and calendering to 400 Bekk seconds smoothness to give a heat sensitive 
5 recording paper. 

Example 2 : A coating composition is prepared as in Example 1 with the exception that 60 
parts of Dispersion C-1 are replaced with 60 parts of a 20% dispersion of stearamide 
(Hymicron G-270, Chukyo Europe) and 18 parts of aqueous polyvinyl alcohol solution are 
replaced with 24 parts of aqueous polyvinyl alcohol solution, 

10 

Example 3 : A coating composition Is prepared as in Example 1 with the exception that in the 
preparation of Dispersion B-l» 12 parts of colour devetoper of Example C are replaced with 
12 parts of colour developer of Example D. 

15 Example 4 : A coating composition is prepared as in Example 3 with the exception that 60 
parts of Dispersion 01 are replaced with 60 parts of a 20% dispersion of stearamide 
(Hymicron G-270, Chukyo Europe) and 1B parte of aqueous polyvinyl alcohol solution are 
replaced* with 24 parte of aqueous polyvinyl alcohol solution. 

20 Example 5 : A coating composition is prepared as in Example 1 with the exception that in the 
preparation of Dispersion A-1, 6 parts of 3-dibutylamino-6-methyl-7-anllinofluoran are re- 
placed with 6 parts of 3-(N-ethyI, N-isopentylamtno)-6-methyl-7-anilinofluoran. 

» 

Example 6 : A coating composition is prepared as in Example 5 with the exception that in the 
preparation of Dispersion B-1, 12 parts of colour developer of Example C are replaced with 
25 12 parts of colour developer of Example D. 



Example 7 : A coating composition is prepared as in Example 1 with the exception that in the 
preparation of Dispersion A-1 f 6 parts of 3-dibutyiamino-6-methyl-7~anilinofiuoran are re- 
placed with 6 parts of 3-diethylamino-6-methyl-7-anilinofluoran. 
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Example 8 ; A coating composition is prepared as in Example 7 with the exception that in the 
preparation of Dispersion B-1 , 12 parts of colour developer of Example C ere replaced with 
12 parts of colour developer of Example D. 

5 Example 9: A coating composition is prepared as in Example 2 with the exception that in the 
preparation of Dispersion B-1, 12 parte of colour developer of Example D are replaced with 
12 parts of colour developer of Example E. 

Example 10: A coating composition is prepared as in Example 1 with the exception that in 
10 the preparation of Dispersion A-1 T 6 parts of 3-dibutylamina-6-methyl-7^nilmofluoran are re- 
placed with 6 parts of 3-{N-ethyI-N-p4o!ylamIno)-6-methyi-7nanilinofluoran; in the preparation 
of Dispersion B-1, 12 parts of colour developer of Example C are replaced with 12 parts of 
colour developer of Example H and in the preparation of Dispersion C-1, 12 parts of 2- 
naphthyf benzyl ether are replaced with 12 parte of 1 f 2-di(3-methylphenoxy)ethane. 

15 Examples 11-15 



Preparation of Dispersion A-2 



• -3-dlbutylam!nor6rmethyl-7-anIllnoflupcail 


10 parts 


10% aqueous solution of polyvinyl alcohol (PVA-203 manufac- 
tured by Kuraray Co. Ltd) 


15 parts 


water 


15 parts 


The mixture of the above components is pulverised in a bead mill to a mean particle size of 
1-0 jim. 


Preparation of Dispersion B-2 




colour developer of Example H 


20 parts 


10% aqueous solution of polyvinyl alcohol (PVA-203 manufac- 
tured by Kuraray Co. Ltd) 


30 parts 


45% aqueous solution of sodium naphthalene sulphonate poly- 
mer with formaldehyde 


1 part 


wafer 


29 parts 
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The mixture of the above components is pulverised in a bead mill to a mean part'cla size 
of 1 .0 nm. 



Preparation of Dispersion C-2 



1 a 2-di(3-rnethylphertoxy)e&iane ' 


20 parts 


10% aqueous solution of polyvinyl alcohol (PVA-203 manufac- 
tured by Kuraray Co. Ltd) 


30 parts 


water 


30 parts 


The mixture of the above components is pulverised in a bead rrtill to a mean particle size of 
1.0 |irn. 


Preoaration of Disoersfan D-2 




precipitated calcium carbonate (Socal® P3 manufactured by 
Solvay Chemicals) 


30 parts 


sodium polyacrylate dispersant 


0.1 parts 


water 


69.8 parts 


The mixture of the above components is pulverised in a bead mill to a mean particle size of 
1.0 pm. 


Preoaration of Dispersion D-3 




aluminium trihydraxide (Martifin® OH 07 manufactured by Mar- 
tinswerk GmbH) 


30 parte 


sodium polyactylate dispersant 


0.1 parts 


water 


69.9 parts 


the mixture of the above components is pulverised in a bead mill to a mean particle size of 
1.0 fim. 


Preoaration of Dispersion D-4 




amorphous silica (Thermosii manufactured by SQd Chemie AG) 


30 parts 


sodium polyacrylate dispersant 


0.13 parts 


Water 


69.87 parts 



The mixture of the above components is pulverised in a bead mill to a mean particle size of 
1.0 ixrn. 



-33- 



. Preparation of Dispersion D-5 



China day (China Clay SPS manufactured by ECC International) 


30 parts 


sodium polyacrylate dispersant 


0.1 parte 


water 


69.9 parts 



The mixture of the above components is pulverised in a bead mill to a mean particle size of 
1.0 jim. 



Example 11: 40 parts of Dispersion A~1 , 80 parts of Dispersion B-l. 80 parts of Dispersion 
01 , 100 parts of Dispersion D-2, 3&25 parts of a 17% zinc stearate dispersion (Hidorin F 
115, Chukyo Europe), 27.5 parts of 20% aqueous polyvinyl alcohol solution and 0.5 parts of 
Ciba® Tlnopal® ABP-X fluorescent whitening agent are mixed with stirring. 

The coating composition thus obtained Is applied to a base paper (having a pre-coating com- 
prising Ansilex® 93 clay (Engelhard Corporation) weighing 50 g/m 2 In an amount of 
5 g/m 2 (on a dry basis), followed by drying and calendering to 400 Bekk seconds smooth- 
ness to give a heat sensitive recording paper. 

Example 12: A coating^composltion is prepared as in Example 1 1 with the exception that 
100 parts of Dispersion D-2 are replac^^fh TdO^arts of DisperBiori'"S>3: 

Example 13: A coating composition is prepared as in Example 11 with the exception that 100 
parts of Dispersion D-2 are replaced with 100 parts of Dispersion D-4. 

Example 14: A coating composition is prepared as In Example 1 1 with the exception that 100 
parts of Dispersion D-2 are replaced with 100 parts of Dispersion D-5. 

Example 15: A coating composition is prepared as In Example 11 with the exception that 100 
parts of Dispersion D-2 are replaced with 48,8 parts of a 61.5% aqueous dispersion of talc 
(Finntefc C10XR manufactured by Mondo Minerals Oy) and 51.2 parts of water. 

Example 16: A coating cornpostion is prepared as in Example 2 with the exception that In the 
preparation of Dispersion B-1 , 12 parts of color developer of Example C are replaced with 12 
parts of colour developer of Example J. 



I 




Example17 : A coating composition is prepared as In Example 11 with the exception that in 
the preparation of Dispersion B-2, 20 parts of colour developer of Example H are replaced 
with 20 parts of colour developer of Example K and in the preparation of dispersion C-2, 20 
parts of 1,2-di(3-methyiphenoxy)ethane are replaced with 20 parts of 2-naphthyl benzyl 
5 ether. 

Evaluation of Heat Sensitive Recording Materials 

The heat sensitive recording materials prepared according to the invention are evaluated as 
described below and the results of the evaluations are summarised in Table 1 . 

10 Image Optical Density; 

Using a Thermal Tester (Atlantek Model 200 manufactured by Ailantek Inc.). each heat sen- 
sitive recording material is printed at an applied energy of 0.50 mJ/dot and the density of the 
recorded image thus obtained is measured with a Macbeth 1200 Series densitometer. 

15 Background 

The optical density of the unrecorded portion of the heat sensitive material is measured with 
a Macbeth 1200 Series densitometer. 



Heat Resistance 

20 After printing, the heat sensitive recording material is stored for 24 hours in an oven main- 
tained at 60°C. The optical densities of the recorded and unrecorded portions are then 
measured with a Macbeth densitometer. 

Heat / Humidity Resistance 
25 After printing, the heat sensitive recording material is stored for 24 hours in an oven main- 
tained at40°C and 90% relative humidity. The optical densities of the recorded and unre- 
corded portions are then measured with a Macbeth densitometer* 

Licht Resistance 

30 After printing, the heat sensitive recording material is stored for 18 hours in a xenon 

weatherometer (Atlas Suntester 250 W/m 2 ). The optical densities of the recorded and 

unrecorded portions are then measured with a Macbeth densitometer. 
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Oil Resistance 

After printing, the heat sensitive recording material Is gravure printed with cottonseed oil and 
then stored for 24 hours in an oven maintained at 4Q°C. The optical density of the recorded 
portion is then measured with a Macbeth densitometer. 

PlasBcIser Resistance 

After printing, the heat sensitive recording material is contacted with a PVC strip under 
100gfcm 2 pressure and then stored for 6 hours in an oven maintained at 50*0. The optical 
density of the recorded portion is then measured with a Macbeth densitometer. 




Table 1 : Evaluation of Heat Sensitive Recording Materials 
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Claims 



1 . A colour developer of the formula (1 ) 




o o 



wherein 

A stands for a unsubstituted or substituted divalent aromatic radical, and 
Ri and R 2 are independent of each other and stand for -OH, unsubstituted or substituted Ci- 
Csalky'i unsubstituted or substituted C^-Csalkoxy, unsubstituted or substituted phenyl or 
naphthyl, -COOR la , wherein R 1a stands for hydrogen, unsubstftuted or substituted Ct-Csalkyl, 
benzyl or unsubstituted or substituted phenyl, -C(0)R 13T or-NR 1a R 1Df wherein Ri b . independ- 
ently from R 1a * stands for hydrogen, unsubstituted or substituted Cf-CgaDcyi, benzyl or un- 
substituted or substituted phenyl, m stands for 0, 1, 2, 3, 4 or 5, n stands.for 0, 1 , 2, 3 a 4, or 
5 f with the proviso, that if A stands for para-phenylen, R n for hydroxy <m*0), then R 2 is not 
hydroxy* 

- -S-A-eobur developer-according, to -Claim .1 7 _W.b erejnjhedjyal^nt aromat ic nadica I is 
phenyiene, biphenyfene, naphthylene, or anthrylene t which can be substituted. 

3. A colour developer according to claims 1 or 2, wherein the divalent aromatic radical is 



wherein Ra stands for hydrogen, hydroxy, unsubstituted or substituted phenyl or naphthyl, 
unsubstituted or substituted CrC^alkyl, unsubstituted or substituted Cg-Ciocyclaalkyl, un- 
substituted or substituted Ct-C^alkoxy, unsubstituted or substituted phenyoxy or naphthy- 
loxy, halomethyl, -COOR^ wherein R4 stands for hydrogen or Ci-Caalkyh -CONReRa, 





or 
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wherein R s and Re t Independently from each other stand for hydrogen or Chalky!, or -NQ 2l 
p, q1 and q2, independently from each other stand for 0, 1 , 2, 3, 4, q3, q4, rl , r3 and r6, in- 
dependently tram each other, stand for 0, 1. 2 a or 3, r2 T r4 and r6, independently from each 
other, stand for G, 1 or 2. 

5 

4. A mixture consisting of 

(a) a color developer (1 a) 

Q 0 

wherein 

10 A' stands for a unsubstituted or substituted divalent aromatic radical, 

R 7 and R* are independent of each other and stand for -OH, unsubstituted or substituted C t - 
Csalkyi, unsubstituted or substituted CrCaalkoxy, unsubstituted or substituted phenyl or 
naphthyl, -COORi*, wherein R ia stands for hydrogen, unsubstituted or substituted C^Csalkyl, 
benzyl or unsubstituted or substituted phenyl, -C(0)R 1a , or -^MRiaRibr wherein R lbl independ- 

15 ently from Ri a > stands for hydrogen, unsubstituted or substituted Ci-Cnalkyl. benzyl or un- 
substituted or substituted- phenyl, ... 

s stands for 0 3 1 , 2 f 3, 4 or 5 f t stands for Q, 1 , 2, 3, 4, or 5, 
and 

(b) a compound of formula (2) 

o o 

wherein D stands for 




wherein D" stands for a unsubstituted or substituted divalent aromatic radical, R| 3 stands for 
a substituent as defined for R 7 , R n stands for a substituent as defined for Ra, x1 stands for 
25 0, 1, 2, 3, 4 or 5, x2 stands for 0. 1. 2, 3, 4, or 5, 

and wherein the weight ratio of (1a) to (2) is chosen in the range from 99.9:0.1 to 0.1 :99,9. 
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5. A compound of formula (2) as defined in daim 4. 

6. A heat sensitive composition consisting of 

a) a colour forming compound, and 

b) a colour developer of the formula (1) as defined in claim 1. 

7. A heat sensitive composition consisting of 

a) a colour forming compound, and 

b) a mixture of colour developer of the formula (1a) and compound of formula (2) as defined 
in claim 4. 

& A heat sensitive recording material comprising the colour developer (1) as defined in daim 
1 or the mixture as defined in daim 4. 

9. A heat sensitive recording material comprising the heat sensitive composition as defined 
in claim 6 or the heat sensitive composition as defined in claim 7. 

10. A process for the manufacture of a colour developer of formula (1 ) by reacting a benzoic 
"aad"clerivative witR a aiRa(og"eTi"deriVaflVe7Ctiaracteri22Bdin' - - 

(a) reacting benzoic acid derivative of formula (A1) 




OH 



(A1) 

with a dihalogen derivative of formula (B1) 

Hal'^A^Hal 

wherein Rie stands for -OH, unsubstituted or substituted Ci-C»alkyl f unsubstituted or substi- 
tuted CrCgalkoxy, unsubstituted or substituted phenyl or naphthyl r -COORi a , wherein Ri?. 
stands for hydrogen, unsubstituted or substituted C,-C B alkyj. benzyl or unsubstituted or sub- 
stituted phenyl, -C(0)Ri flJ or-NR 1a Ri b , wherein R 1bl independently from R lai stands for hy- 



I- 
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drogen, unsubstituted or substituted CrCealkyl, benzyl or unsubstituted or substituted 
phenyl, z1 stands for 0, 1, 2, 3, 4 Qr 5, 

stands for a unsubstituted or substituted divalent aromatic radical, or 
(b) reacting a mixture of benzoic derivatives (A1) and (A2) 

o 

(A2) 



O 1 ' 



with a dihalogen derivative of formula (B1), 
wherein Ri 7l different from Ri 6 , stands for -OH, unsubstituted or substituted Ct-CaalkyI, un- 
substituted or substituted Ci-C a alkoxy, unsubstituted or substituted phenyl or naphthy!, - 
COORia, -C{0)R 1ar or 
1 0 -NR 1a Rib, 22 stands for 0, 1 , 2, 3, 4 or 5, 
or 

(c) reacting benzoic acid derivative of formula (A1) with dihalogen derivative (B1) to yield 
compound <C1) 

p 

s O" "AT" ^~HeI 

(CD 

15 and then reacting compound (C1) with compound of formula (A2), 

wherein the molar ratio of (A1) or {(A1)+(A2)) to (B1) is chosen in the range of fnom 3:1 to 
10:1. 



11. A process for the manufacture of a mlxcture of colour developer (1) and compound of 
20 formula (2) by reacting a benzoic acid derivative with a dihalogen derivative, characterized in 

(a) reacting benzoic acid derivative of formula (A1) as defined in claim 10, 
with a dihalogen derivative of formula (B1) as defined in claim 10, or 

(b) reacting a mixture of benzoic derivatives (A1) and (A2) as defined in claim 10, 
with a dihalogen derivative of formula (81), 

25 or 

(c) reacting benzoic add derivative of formula (A1) with dihalogen derivative (B1) to yield 
compound (C1) as defined in claim 10 and then reacting compound (C1) with compound of 
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formula (A2). wherein the molar ratio of (A1) or ((A1)+(A2)) to (B1) Is chosen in the range of 
less than 3:1. 

12. Use of the compounds of formula (1) as defined in claim 1 for the manufacture of a heat 
5 * sensitive recording material. 

13. Use of the mixture of developer (1a) and compound (2) as defined in claim 4 for the 
manufacture of a heat sensitive recording materia*. 

10 14. Use of compound of formula (2) as defined in claim 5 for the manufacture of a heat sen- 
sitive recording material. 

15. A mixture of a colour developer of formula (1) as defined in claim 1 and a compound of 
formula (2} as defined in claim 4, obtainable by the process as defined in claim 11. 

15 

16. A process for the manufacture of compound (2) as defined in claim 4, charcaterized in 
reacting compound (C1) as defined in claim 10 with colour developer (1) as defined in 
claim 1. 



20 
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Abstract 

New colour developers, new mixture comprising it, its processes for preparation, heat sensi- 
tive recording compositions and materials comprising the novel developers and mixtures as 
well as their uses In heat sensitive recording materials. 
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